UWB REPEATER WITH PULSE DELAY AND UWB COMMUNICATION SYSTEM 



BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a UWB (UWB: Ultra Wide Band) repeater for relaying 
pulse signals of UWB, and a UWB communication system for carrying out bi-directional 
communications using UWB pulse signals. 

2. Description of the Related Art 

[0002] A UWB wave for carrying out radio communications by radiating steep pulse 
waveforms in free air has attempted to be used in micro wave bands not only for radio 
communications but also for measuring with radar, etc. As for the frequency of this 
communication system, the ratio of the bandwidth to the center frequency (that is, used 
bandwidth/center frequency) is 20% or more, and a remarkably wide bandwidth is utilized in 
comparison to a case where the ratio of the bandwidth is several percent even in general 
wide-band radio communication system. 

[0003] FIG. 7 is a view showing one example of UWB pulse waveforms. When viewing the 
waveform in timebase, a pulse for transmitting data is steep, and a specified time elapses until the 
next pulse comes. That is, a pulse series as shown in FIG. 7 is brought about. Thus, it is possible 
to transmit information containing several bits by the existence and phase of one pulse. In FIG. 7, 
tl and t2 indicate the times when a pulse appears. Tl indicates a pulse width. 
[0004] This results in a frequency band of several GHz where the ratio of the bandwidth in the 
micro waveband is 20% or more. Although there is a possibility that communications and radar, 
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which have been used conventionally, are subjected to interference by UWB in a bandwidth, 
other communications are carried out in a narrow bandwidth in comparison to the bandwidth of 
UWB, wherein it is possible to alleviate influences of UWB by a filter. Although the influences 
of UWB can be alleviated by a filter, the transmission power of UWB is suppressed to a low 
level in order to protect existing communications, a transmission range of only several tens of 
meters can be obtained even in free space. 

[0005] Because the UWB is a wide bandwidth^ although the above-described problems exist, 
the UWB can handle transmissions whose data rate is 100 Mbps or more. Further, the receiver of 
the UWB can be simplified because the UWB is not a system for modulating a carrier wave. 
Therefore, the UWB is in an attempt to widely prevail by virtue of the above reason. 
[0006] Further, it is described in Non-Patent Document 1 that the UWB is expected as a 
technology for realizing high-speed radio communications. 
DISCUSSION OF PRIOR ART 

[0007] "NIKKEI ELETRONICS" Edition: Mar. 1 1, 2002, Pages 55 through 66 
[0008] In UWB technology, because a remarkably wide bandwidth is utilized, it is required that 
the frequency is used in common with other communications. Therefore, strict limitations have 
been applied to transmitting power so that the UWB does not interfere with other transmissions. 
As a result, the range of UWB signals is limited to a short distance, which may be only several 
tens of meters in free space. Also, if a wall etc. exists in-between, the UWB signals further 
attenuate, wherein the range is shortened. Accordingly, although it is greatly advantageous to 
increase the data rate in the UWB transmission, a disadvantage arises in that the range is limited. 
[0009] FIG. 8 is a view showing the concept of relaying. The relay is available as a method for 



preventing the disadvantage which is a short range. The method is based on a system in which a 
receiver is placed in a range for which signals are accessible by one transmitter, received signals 
are amplified and transmitted again, and signals are transmitted to a target receiver, wherein the 
outreach of the signals is thus extended. 

[0010] In FIG. 8, an example is illustrated, in which radio waves transmitted by a transmitting 
antenna 101 installed at a transmitting point are received by a receiving antenna 102 at a relaying 
point, signals received by a repeater (not illustrated) installed at the relaying point are amplified, 
and are transmitted from a transmitting antenna 103 at the relaying point. A receiving antenna 
104 is installed at a receiving point. 

[001 1] Relaying has conventionally been used in radio communications. Between-city 
telephone network relay utilizing microwave is an example of large-scale relaying. This is a 
method in which a radio wave is transmitted from a specified city, a repeater is installed at a 
midpoint between a city and another city, and the radio wave is relayed to the other city. 
[0012] FIG. 9 is a view showing a frequency-converting repeater. In a repeater, such a method 
is employed, in which a specified frequency of a received signal is converted to another 
frequency, then the signal is amplified and transmitted. FIG. 9 shows an example in which a 
signal of frequency fl received by a receiving antenna 1 12 is converted to signal of frequency f2 
by a repeater 1 1 1 and is transmitted from a transmitting antenna 113. 
[0013] A reason why the frequency is converted to another frequency is because, if a weak 
receiving signal is captured by the receiving antenna of a repeater, amplified with the frequency 
not converted, and is transmitted by a transmitting antenna in a case where the receiving and 
transmitting frequencies are the same, hang-up such as oscillation of the repeater or interference 
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between codes arises tfrnrto as a result of coupling between the transmitting/receiving antennas 
that are installed in neighboring space. If radio waves are involved with different frequencies, the 
leaked radio waves can be eliminated by a filter, wherein no oscillation or deterioration in 
characteristics occur. By thus converting the frequencies, [[since]] because almost no delay 
occurs in relay, the method is suitable for relaying of telephone communications and 
broadcasting. 

[0014] On the other hand, a method used for packet communications and an SFN (Single 
Frequency Network) repeater, which is used for radio relay for digital terrestrial TV broadcasting 
waves, are available as a method for relaying with the same frequency. 
[0015] FIG. 10 is a view showing a packet repeater. In the packet communications, a packet 
transmitted from a radio station is based on a unit time length of several milliseconds and a unit 
information volume of several hundreds through several thousands of bytes. An address of the 
packet and information of a transmitting source are housed in the top of the packet and the 
packets are intermittently transmitted. Therefore, in the repeater, no transmission is carried out 
while receiving a packet, and the packet is transmitted with the receiving side stopped after the 
packet is completely accumulated in the repeater. By time-division utilizing the intermittent 
characteristics of packets, the same frequency may be used. As a drawback, the system cannot be 
utilized unless sufficient gap is secured between packets. A large delay may arise, which exceeds 
a packet length of several hundreds of bytes or more. 

[0016] FIG. 1 1 is a view showing the SFN repeater. The SFN repeater handles real-time 
continuous stream contents, in which the transmitting and receiving frequencies of the repeater 
are made coincident with each other. Although the method seems ideal because its delay is slight 



in relaying, it is required that the transmitting/receiving antennas are installed apart from each 
other in order to prevent deterioration in the characteristics due to coupling between the 
transmitting and receiving of signals, and that a coupling canceller is provided. Finally, it is 
unavoidable that the space of a repeater is increased, and its structure is made complicated. 
Therefore, the method is applicable to a repeater where various conditions are satisfied, for 
example, the transmitting antenna and receiving antenna are installed remotely from each other. 
However, if conditions are not satisfied, there is no method other than the same conventional 
analog TV broadcasting wave relaying method, in which relaying is carried out with frequency 
conversion. 

[0017] Although it is necessary to provide relaying to extend the range of radio waves as a 
result of strict limitations in transmission power of UWB, there are various problems if the 
conventional methods described above are applied as they are. 

[0018] First, as regards the frequency conversion system, because the ratio of the bandwidth is 
remarkably wide in UWB, a frequency band is brought about that is completely different from 
the received frequency if the frequency of received signals is converted. For example, although 
receiving is based on a microwave band, transmitting will be based on a submillimeter wave 
band or a millimeter wave band. If such a situation occurs, it becomes necessary to provide 
antennas of different frequency bands in a repeater, wherein amplifiers and filters at the receiving 
side differ from those at the transmitting side. Therefore, the economic burden is increased, and 
because the propagation characteristics of radio waves in different frequencies differ in air space, 
it becomes difficult to design circuits. 

[0019] Next, the method for executing packet relay is taken into consideration. From now 
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onward, demand for UWB will develop in applications for radio homelinks, wherein real-time 
stream-based data transmission will increase, making it difficult to secure sufficient gap between 
packets. Also, another drawback may arise in that delay in the packet relay may be increased. 
[0020] Even if it is possible to shorten the distance between the transmitting and receiving sides 
in the SFN repeater by using a canceller, distance securing between a transmitting antenna and a 
receiving antenna becomes a hindrance in view of making the repeater compact where homelinks 
are taken into consideration. Also, because a canceller used for on-ground digital TV 
broadcasting handles only 6 MHz of the bandwidth of broadcasting waves, that would not apply 
to GHz in UWB. With the current technology, it is remarkably difficult to secure critical signal 
processing in UWB with that of the canceller. Accordingly, due to the above-described reason, it 
can be said that it is difficult to employ the SFN repeater. 
SUMMARY OF THE INVENTION 

[0021] The present invention was developed to solve the above-described problems and 
shortcomings. It is therefore an object of the invention to provide a repeater suitable for UWB. In 
greater detail, it is an object of the invention to provide a repeater that is applicable to continuous 
data streams which are not intermittent, does not require any frequency conversion, and is 
suitable for UWB. 

[0022] Further, it is another object of the invention to provide a UWB communication system 
that is able to execute bi-directional communications with a simple structure by time-sharing 
transmitting and receiving timings of pulse signals in UWB. 

[0023] A UWB repeater according to the invention to solve the above-described objects 
comprises a receiver for receiving pulse signals of UWB, a transmitter for transmitting pulse 



signals of UWB, and a relay controller for transmitting pulse signals, which are received by the 
above-described receiver, from the above-described transmitter at a transmitting timing different 
from the receiving timing by pulse units. 

[0024] The above-described relay controller includes a delay unit for delaying pulse signals 
received by the above-described receiver, thereby making the receiving timing different from the 
transmitting timing. 

[0025] The above-described relay controller solves sneaked pulse signals relayed and 
transmitted by a UWB repeater by deactivating the receiving feature of the above-described 
receiver or causing the output of the receiver not to be supplied to the transmitter in the 
above-described transmitting timing. 

[0026] A UWB communication system according to the invention comprises a receiver for 
receiving pulse signals of UWB, a transmitter for transmitting pulse signals of UWB, and a 
transmitting timing controller for setting the transmitting timing of pulse signals at the 
above-described transmitter to a timing different from the receiving timing of pulse signals at the 
above-described receiver by pulse unit, wherein sneak path wave between the transmitting side 
and receiving side can be resolved, and it is possible to easily realize a UWB communication 
system capable of carrying out bi-directional communications. 
BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] FIG. 1 is a view showing the basic configuration (operating principle) of a UWB 
repeater according to the invention; 

[0028] FIGS. 2A and 2B are views showing operations of the UWB repeater according to the 
invention; 



[0029] FIG. 3 is a view showing actions of resolving sneak path wave between the transmitting 

side and receiving side of the UWB repeater according to the invention; 

[0030] FIG. 4 is a block diagram of a UWB repeater according to a first embodiment of the 

invention; 

[0031] FIG. 5 is a block diagram of a UWB repeater according to a second embodiment of the 
invention; 

[0032] FIG. 6 is a block diagram of a UWB communication system according to a third 
embodiment of the invention; 

[0033] FIG. 7 is a view showing an example of a pulse waveform of UWB; 

[0034] FIG. 8 is a view showing the concept of relay; 

[0035] FIG. 9 is a view showing a frequency-converting repeater; 

[0036] FIG. 10 is a view showing a packet repeater; and 

[0037] FIG. 1 1 is a view showing an SFN repeater; 

DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS 

[0038] Hereinafter, a detailed description is given of various embodiments of the invention with 
reference to the accompanying drawings. 

[0039] FIG. 1 is a view showing the basic configuration (operating principle) of a UWB 
repeater according to the invention, and FIGS. 2(a) and 2(b) are views showing operations of the 
UWB repeater according to the invention, wherein FIG. 2(a) is a view showing the waveform of 
receiving signals, and FIG. 2(b) is a view showing a waveform of transmitting signals. 
[0040] As shown in FIG. 1, a UWB repeater 1 includes a receiving antenna 1 1, a switching unit 
12, a delay unit 13, an amplifier 14, and a transmitting antenna 15. UWB pulse signals received 
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by the receiving antenna 1 1 are input into the delay unit 13 via the switching unit 12, and 
supplied to the amplifier 14 after being delayed for a predetermined period of time by the delay 
unit 13. The delayed pulse signals are power-amplified by the amplifier 14 and supplied to the 
transmitting antenna 15, wherein the signals are emitted from the transmitting antenna 15 as 
radio waves. 

[0041] The switching unit 12 is controlled to be turned on (closed) while receiving pulse signals 
from a transmitter (not illustrated). Also, the switching unit 12 is controlled to be turned off 
(opened) while transmitting delayed pulse signals or until a predetermined period of time elapses 
from the moment when transmission of pulse signals ends. 

[0042] As shown in FIGS. 2(a) and 2(b), in UWB, pulses for transmitting data are short pulses, 
and a large gap is provided between a pulse and the next pulse. Therefore, the UWB repeater 1 
according to the invention receives pulse signals from a transmitter (not illustrated) but does not 
immediately amplify the pulse signals, and the UWB repeater 1 slightly delays the pulses, so that 
the pulses do not overlap the next pulse and further subsequent pulses, and radiates the pulses by 
the transmitting antenna 15 in air space after amplification. The UWB repeater 1 relays signals 
pulse by pulse so that it does not transmit a pulse while receiving the same and does not receive a 
pulse while amplifying and transmitting pulses. 

[0043] FIG. 3 is a view showing operation of eliminating sneak path wave between the 
transmitting side and receiving side of the UWB repeater according to the invention. A repeater 
output UWB pulse that is an output of the UWB repeater 1 sneaks into the input side (that is, the 
receiving side). As a result, UWB pulses sneaked into the input side are produced. Sneak path 
wave characteristics shown in FIG. 3 include direct sneak path wave between respective antennas 



1 1 and 15 and sneak path wave in a radio wave propagation channel (including a multi-path) in 
air space in which the UWB repeater 1 is installed. 

[0044] The switching unit 12 is turned on for the timing when the UWB pulses are received 
from a transmitter (not illustrated), and is turned off for other timing. The UWB pulses from the 
transmitter (not illustrated) are delayed by the delay unit 13 so that the pulses do not overlap 
sneak path waves in terms of time. The switching unit 12 is turned off for the timing when the 
parts of UWB pulses are sneaked into the input side (receiving side). Therefore, there is no case 
where the sneaked UWB pulses are supplied into the amplifier 14, whereby only the UWB pulses 
from the transmitter (not illustrated) are delayed and relayed. 

[0045] Operation for delaying and relaying the received pulse signals have points similar to 
those of above-described prior relaying in intermittent packets. However, the former differs from 
the latter in the following points: 

[0046] (1) The UWB repeater cannot work in a case where a gap is provided between pulses as 
in UWB. In prior art intermittent packet communications, pulses are densely accumulated in a 
unit packet, and no gap is provided between pulses, wherein a large delay exceeding the packet 
length is required. 

[0047] (2) In the UWB, a gap between pulses is in nanoseconds or so, wherein an adding delay 
is also at the level of nanoseconds. However, the delay in relay in general packet communications 
is at least milliseconds or so. Because the UWB repeater according to the invention is a 
pulse-by-pulse relaying system, the delay becomes much less than in the packet relay, wherein 
the delay unit may be accomplished even by, for example, a coaxial cable. 
[0048] (3) Although the degree of delay is determined on the basis of the waveform of pulses in 
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the invention, the degree of delay in the prior packet communications is determined on the basis 
of the packet length. The pulse waveform may widen according to the propagation path, wherein 
the amount of delay is established and the timing of the switch is determined with the spread of a 
waveform foreseen. In addition, because such a multiple access is considered, in which other 
pulses are involved between pulses of prescribed signals, it is necessary to adjust the delay so 
that the signals do not overlap the other pulses. It is hot necessary to take either of them into 
consideration in the prior packet relay. 

[0049] Further, in a UWB system radio transmission of several hundreds Mbps can be 
composed of a simple radio unit, and frequencies can be effectively utilized. However, because it 
requires a frequency bandwidth of several GHz or more, there is a concern that the frequencies 
thereof interfere with those of conventional wave users. Therefore, the transmission power of the 
UWB is severely limited, and the outreach of radio waves is also limited. The relay system is 
available as a system for alleviating such limitations. However, it is difficult to apply various 
types of repeaters conventionally used to UWB. Because the invention is constructed to enable 
pulse-by-pulse delay relaying, the following advantages exist. 

[0050] (a) In radio homelinks, there are many cases where stream data such as pictures and 
music are transmitted. The MMAC (Multimedia Mobile Access Communication Systems 
Promotion Council) regulated Wireless 1394 standards as standards for radio homelinks in 
March, 2001, which are favorable for such transmissions. Since the stream data are not 
intermittent but naturally continuous, prior art packet relay systems bring large delays due to 
relays even if the relaying system is available, utilizing advantages of intermittent packet 
communications. To the contrary, the present invention is extremely favorable for relaying 
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stream data, and the amount of delay is slight. 

[005 1 ] (b) A frequency-converting system such as a telephone network relay and TV 
broadcasting wave relay is available as a relay system in which delay is slight. However, that 
utilizes many frequencies which are apt to become short, UWB is a very wide band transmission 
system, in which the frequency conversion for relay is from microwaves to submillimeter waves 
or millimeter waves, and the structure of the repeater becomes complicated and the production 
cost thereof becomes high. In addition, the frequencies cannot be effectively utilized. However, 
the present invention utilizes the same frequency in UWB in all cases, the structure of the 
repeater can be made simple, and the delay is slight. 

[0052] FIG. 4 is a block diagram of a UWB repeater according to a first embodiment of the 
invention. The UWB repeater 2 shown in FIG. 4 includes a receiving antenna 21, a receiver 22, a 
transmitter 23, a transmitting antenna 24, and a relay controller 25. The relay controller 25 is 
provided with a switching unit 26, a delay unit 27 and a transmitting/receiving timing controller 
28. 

[0053] The receiving antenna 21 receives UWB radio signals from a transmitter (not 
illustrated). Signals received by the receiving antenna 21 are supplied to the receiver 22. The 
receiver 22 is provided with a bandpass filter, a low-noise amplifier, correlator (matched filter), 
and an output amplifier, etc. The receiver 22 demodulates the signals received by the receiving 
antenna 21 and outputs received signals (pulse signals). The received signals (pulse signals) are 
output by the receiver 22 and supplied to the delay unit 27 via the switching unit 26 and at the 
same time, are supplied to the transmitting/receiving timing controller 28. 
[0054] The transmitting/receiving timing controller 28 monitors the outputs of the receiver 22 
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when the switching unit 26 is opened, and grasps the timing (receiving timing), that is, period 
and phase, for which UWB pulses are output from a transmitter (not illustrated). 
[0055] The transmitting/receiving timing controller 28 establishes the delay time of the delay 
unit 27 so that the timing (transmitting timing) of transmitting the received and relayed pulse 
signals does not overlap the receiving timing. Also, where the period of received signals is 
already known, it is possible to determine the delay time in advance. 

[0056] When the receiving timing is detected, the transmitting/receiving timing controller 28 
controls to cause the switching unit 26 to be turned on (closed) only in the receiving timing 
period and controls to cause the switching unit 26 to be turned off (opened) in the other period of 
time, whereby UWB pulses from a transmitter (not illustrated) are supplied to the delay unit 27 
via the switching unit 26. The UWB pulses supplied to the delay unit 27 are delayed by a 
predetermined period of time by the delay unit 27 and are supplied to the transmitter 23. 
[0057] The transmitter 23 amplifies the power of the delayed UWB pulses, supplies them to the 
transmitting antenna 24 and radiates the pulses from the transmitting antenna 24 as radio waves. 
Since the switching unit 26 is turned off (opened) during the period of transmitting the relayed 
pulses, the transmitted signals are not sneaked into the delay unit 27 via the receiver 22. 
[0058] Further, in FIG. 4, such a configuration is shown, in which the receiving antenna 21 and 
transmitting antenna 24 are provided, respectively. However, a single antenna may be 
constructed so that transmitting and receiving can be carried out by providing an antenna 
multicoupler and an antenna switch portion. 

[0059] FIG. 5 is a block diagram of a UWB repeater according to a second embodiment of the 
invention. A UWB repeater 3 shown in FIG. 5 includes a transmitting/receiving antenna 31, an 
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antenna multicoupler 32, a receiver 33, a relay controller 34 and a transmitter 35. 
[0060] UWB signals received by the transmitting/receiving antenna 31 are supplied to the 
receiver 33 via the antenna multicoupler 32. The receiver 33 includes a bandpass filter, a 
low-noise amplifier, a correlator, and a demodulator, etc. The receiving portion 33 demodulates 
the received UWB signals and generates a demodulated output (codes, etc., corresponding to 
logic 0 and 1). 

[0061] The relay controller 34 is configured by using a microcomputer. The relay controller 34 
provisionally stores the demodulated output of the receiver 33, and at the same time, detects a 
receiving timing of the UWB signals on the basis of the timing for which the modulated output is 
supplied. When the relay controller 34 detects the receiving timing of the UWB pulses from a 
transmitter (not illustrated), the relay controller 34 establishes transmitting timing so that the 
transmitting timing does not overlap the receiving timing. And the relay controller 34 further 
supplies the provisionally stored demodulated output to the transmitter 35 at the transmitting 
timing established. 

[0062] The transmitter 35 is provided with a UWB pulse generator. The transmitter 35 
generates UWB pulses corresponding to the demodulated output supplied from the relay 
controller 34. The UWB pulses generated in the transmitter 35 are supplied to the 
transmitting/receiving antenna 31 via the antenna multicoupler 32 and are emitted from the 
transmitting/receiving antenna 31 as radio waves. 

[0063] The relay controller 34 handles the demodulated output, which is output from the 
receiver 22 during the receiving timing period, as a valid one, and handles the demodulated 
output except the receiving timing period as an invalid one. Therefore, even if the UWB pulses 
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transmitted from the transmitter 35 are sneaked into the receiver 33, there is no case where the 
sneak path signals will be relayed again. 

[0064] Further, FIG. 5 shows a configuration using the transmitting/receiving antenna 31. 
However, it may be configured that a receiving antenna and a transmitting antenna are provided, 
respectively. In this case, the antenna multicoupler 32 is no longer required. 
[0065] FIG. 6 is a block diagram of a UWB communication system according to a third 
embodiment of the invention. A UWB communication system 4 shown in FIG. 6 carries out 
bi-directional data communications. The UWB communication system 4 includes a 
transmitting/receiving antenna 41, an antenna multicoupler 42, a receiver 43, a transmitting 
timing controller 44, and a transmitter 45. 

[0066] UWB signals received by the transmitting/receiving antenna 41 are supplied to the 
receiver 43 via the antenna multicoupler 42. The receiver 43 is provided with a bandpass filter, a 
low-noise amplifier, a corrector, and a demodulator, etc. When the receiver 43 receives UWB 
pulse signals, the receiver 43 outputs a pulse detection signal 43a, and simultaneously outputs 
receiving data after demodulating the received pulse signals. The pulse detection signal 43a is 
supplied to the transmitting timing controller 44. 

[0067] The transmitting timing controller 44 is configured by using a microcomputer system, 
etc. The transmitting timing controller 44 grasps the receiving timing and receiving period of 
pulses on the basis of the pulse detection signal 43a and establishes the transmitting timing 
between receiving pulses. The transmitting timing controller 44 is provided with a transmitting 
data buffer in which transmitting data are provisionally stored. The transmitting data stored in the 
transmitting data buffer are supplied to the transmitter 45 in synchronization with the 
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transmitting timing. 

[0068] The transmitter 45 includes a UWB pulse signal generator. The transmitter 45 generates 
UWB pulse signals corresponding to the transmitting data supplied via the transmitting timing 
controller 44. The UWB pulse signals generated by the transmitter 45 are supplied to the 
transmitting/receiving antenna 41 via the antenna multicoupler 42 and are emitted from the 
transmitting/receiving antenna 41 as radio waves. 

[0069] The transmitting timing controller 44 supplies a transmitting timing signal 44a, which 
instructs "during the period of transmission," to the receiver 43. The receiver 43 handles, as 
invalid signals, the UWB pulse signals received during the period of transmitting timing, and 
does not carry out any detection and demodulation of pulse signals. 

[0070] When the transmitting timing controller 44 commences transmission in a state where no 
receiving is performed, the transmitting timing controller 44 optionally establishes the 
transmitting timing and commences transmission. 

[0071] As described above, the UWB communication system 4 according to the invention 
carries out time division with respect to receiving and transmission of pulses. Therefore, it is 
possible to solve interference between transmitting signals and receiving signals, wherein a UWB 
communication system capable of executing bi-directional communications in the TDD system 
(that is, Time Division Duplex system) can be realized with a simplified structure. 
[0072] Further, the present invention is not limited to the above-described embodiments. 
[0073] For example, it is preferred that the switch unit is turned on for the timing of receiving. 
However, in such a type in which the switch unit is turned off for the timing of transmission, a 
considerable effect can be brought about, by which sneak path signals can be prevented. In 
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summary, it is sufficient that the timings in regard to pulse transmission and pulse receiving can 
be controlled pulse by pulse so that there is no case where pulses transmitted by the transmitter 
are received by the receiver, circulated to the transmitter and transmitted again therefrom. 
[0074] Also, it is not necessary that the switch unit 12, delay unit 13 and amplifier 14, which are 
shown in FIG. 1, are disposed in this order. Any arrangement may be acceptable as long as these 
components are connected to each other in series. However, since there is a fear that the amplifier 
14 is saturated by sneak path signals if the signals are great, it is preferable that the amplifier 14 
is disposed behind the switch portion 12. Similarly, the switch unit 26 and delay unit 27 shown in 
FIG. 4 may be inversely disposed. 

[0075] As described above, a UWB repeater according to the invention can prevent sneak path 
wave from the transmitting side to the receiving side by means of a simple structure such as a 
switch circuit, etc. Also, the delay due to relay can be remarkably decreased. Therefore, the UWB 
repeater according to the invention is preferable in relaying of stream data. 
[0076] The UWB communication system according to the invention can resolve sneak path 
wave between the transmitting side and the receiving side, and can realize a UWB 
communication system, capable of carrying out bi-directional communications, with a simplified 
structure. 
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